Introduction
Biosensors capable of monitoring specific analytes in vivo are of particular interest in the diagnosis and treatment for a wide variety of maladies. So called smart hydrogels are offering access to these analytes. These cross-linked polymer networks swell reversibly depending on an environmental stimulus such as change in temperature, pH, or concentration [1] . Several sensors based on such smart-hydrogels have been reported for measuring various body analytes like glucose and pH [2] [3] . There, the changes in the electrical conduction and optical properties were analysed. Making use of hydrogels as an actuator material is less common, but was reported in principle, and in response to changes in glucose concentration and pH [4] [5] [6] . In this paper we report on a pressure sensor specifically designed for the incorporation with smart hydrogels for biomedical monitoring devices. The chosen capacitive detection principle is superior with respect to sensitivity and power consumption compared to other techniques. At the same time it is highly adaptable to individual size, range and sensitivity. The biocompatibility of the all device structures including titanium/gold metal lines and SU8 ensures applicability and reliability for long-term operation of the device in a biological environment. 
Sensor design
The structure of the sensor is shown schematically in a cross sectional view in Figure 2 . It basically consists of a pair of electrodes, whereof one is fixed on a glass substrate. The complementary electrode is deflectable. Two additional layers on its top are shielding the electrode to prevent unwanted coupling of external capacitances and an isolating layer in between. Furthermore the shielding layer serves as a diffusion barrier for external agents. The air gap between bottom and deflectable electrode has been accomplished by deposition and subsequent removal of a zinc oxide sacrificial layer. To avoid sticking of the membrane to the bottom electrode due to capillary forces, the system is then supercritically dried. The cavity is made of the photolithographically structurable epoxy based SU8 atop of the deflectable membrane. After insertion into the cavity, the hydrogel is encapsulated with a semipermeable membrane and a SU8 cap with honeycomb-shaped openings (see Figure 3) . The height and thickness of the cavity and cap respectively decrease the diffusion time and thus the hydrogel response time. Biologic analytes diffusing into the cavity make the hydrogel swell and thus load the inner surfaces of the cavity. Under this load, the resilient membrane deflects und thus the capacity of the system increases. 
Sensor measurements
The fabricated pressure sensors are investigated using a small circuit board including the suitable IC ZSSC3122 from ZMDI with a sensitivity of 125aF. Figure 4 demonstrates the pressure response of one fabricated pressure sensors in dry and in aqueous environment, respectively. As can be derived from Figure 4 , the pressure sensor exhibits a pressure sensitivity better than 2,5fF/mbar, which results in a theoretical resolution of 0,05mbar. 
Conclusion
A biocompatible capacitive pressure sensor that exhibits high sensitivity and a thin profile has been designed, fabricated, and tested. It shows no dependence to media. The system is extended with a cavity and encapsulation specifically designed for analyte specific hydrogels.
The measurement results as well as the used materials of this type of pressure sensor promise solutions for a variety of hydrogel actuated sensors for biomedical applications.
